INTRODUCTION
In a simplified picture, the charmed-strange meson cs (generically denoted as D sJ in this paper) is an atom of a massive charm quark and a light anti-strange quark. The mass splitting of different states is the result of interaction of the spin angular momenta of the two quarks, s c and s s , and the orbital angular momentum L between them. According to HQET [1, 2] , in the limit that the charm quark is infinitively heavy, its spin is totally decoupled from the light degree of freedom. Then the spin of charm quark s c and j = L+ s s are conserved separately by strong interactions. This is the so-called heavy quark symmetry (HQS).
The charm quark, however, is not infinitively heavy, but it is heavier than the QCD scale Λ QCD . Thus taking J = L + s s + s c as a good quantum number, the two ground states (L = 0, J P = 0 − , 1 − ) can be considered as j = 1/2 doublets and the four first orbital excited states (L = 1) can be treated as j = 1/2 doublets (J P = 0 + , 1 + ) and j = 3/2 doublets (J P = 1 + , 2 + ) [2, 3] .
Before this year only four of these six states had been observed. All the observed ones are narrow. The 0 − state, D + s , is the lightest D sJ meson and thus can decay only weakly [4] . The 1 − state, D * + s , was discovered in the electromagnetic radiative mode D * + s → D + s γ [5] . The kinematically allowed strong transition D * + s → D + s π 0 is isospin suppressed, and has branching fraction of only ∼ 6% [6] . The two observed L = 1 states are D s1 (2536) + → D * K, and D sJ (2573) + → DK [7, 8] . Being members of j = 3/2 doublets, they decay in D-wave not S-wave, explaining their relatively narrow widths.
The two missing L = 1 states (0 + and 1 + ) were predicted by most potential models [9, 10, 11, 12, 13 ] to be massive enough that they would decay to DK and D * K, respectively, in a S-wave. The widths were thus expected to be very broad, ∼200-300 MeV. There were, however, a few predictions that these states would have masses below D ( * ) K threshold that evidently were not paid much attention [14, 15, 16] . Effectively "everyone" thought that D ( * ) K were the modes to look for these two states and they were difficult to find due to the large width. The recent discoveries reveal a different picture [17, 18, 19, 20, 21, 22] .
DISCOVERY OF D
The BaBar collaboration observed a D + s π 0 structure in their e + e − continuum event sample [17] . The center of peak is 2317.3 ± 0.4 ± 0.8 MeV as shown in Figure 1 . The width of the peak is 8.6 ± 0.4 MeV, consistent with their detector resolution. The structure is observed in different D + s decay modes. It does not appear in their generic Monte Carlo simulated sample, and thus it is not a reflection of a previously known decay.
Since the decay products of this new state must contain a charm and an anti-strange quark, it is natural to think
that this is one of the L = 1 D sJ mesons that are still missing. Thus it is named as D * sJ (2317) + . Furthermore, the 1 + meson is forbidden to decay into 0 − 0 − , whereas the 0 + meson is allowed in S-wave. The decay angular distribution is flat after reconstruction efficiency correction, which means either D * sJ (2317) + is generated unpolarized or it is a spin-0 state. So this new state is probably the 0 + D sJ meson, though higher spin is not ruled out.
The mass of D * sJ (2317) + , however, is much lighter than the 0 + D sJ meson predicted by most potential models. For example, the model in reference [13] worked quite well with known D and D sJ mesons at the time it was created, and successfully predicted the mass of 0 + and 1 + D mesons that were later discovered. It predicted the mass of 0 + D sJ meson to be 2487 MeV. The newly observed D * sJ (2317) + is 170 MeV lower than the expectation, it is even ∼ 40 MeV below the DK threshold. And the width is much narrower (< 10 MeV) than the prediction of ∼ 200-300 MeV.
DISCOVERY OF D SJ (2460) +
The CLEO collaboration confirms the D + s π 0 resonance observed by BaBar [18, 19] . They find that the measured width of the peak is 8.0 
The width of peak is 6.1 ± 1.0 MeV, close to the detector resolution of 6.6 ± 0.5 MeV. The BaBar data also shows excess in D + s γπ 0 invariant mass spectrum [17] , although the conclusion reached in the publication was that further study is needed due to the complexity of the reflection from the D 
POSSIBLE EXPLANATION AND SEARCH OF OTHER DECAY MODES
The world averaged mass difference are 349.1 ± 0. [21] .
Since the discovery of D * sJ (2317) + state several possible explanations appeared. Cahn and Jackson use nonrelativistic vector and scalar exchange forces and recalculate within potential model to explain the mass [23] . Van Beveran and Rupp use a unitarized meson model to explain the low mass as a threshold effect [24] . Bardeen et al explains that it is a normal cs state [14, 25] . Barnes et al suggest that it is a DK molecule [26] . Several others propose different multi-quark models [27, 28, 29, 30, 31] .
Due to the low mass and narrow width, D * sJ (2317) + has difficulty fit in the potential models, nor does It has an 1 + partner with mass splitting identical to that between 0 − and 1 − cs mesons, which is backed up by the measurements. They also calculate partial width of other decay modes as shown in Table. 1. The measured ratios and limits (at 90% C.L.) from CLEO and Belle are also listed. The predictions are consistent with the measurements, and thus this explanation is favored.
Factorization implies that the branching fractions of B → DD + sJ for the new D sJ states be similar to that of D + s and D * + s , which are ∼ 1%. The measurements are about a factor of ten lower. This casts a shadow on the favored conventional cs explanation. Four-quark or molecule states, however, would have branching fraction consistent with the measurements [28, 31, 32] . Browder et al propose that these states are mixtures of cs and fourquark states [33] . More experimental measurements and theoretical ideas are needed to reveal the true identity of these two new states. 
